i4o        HEAT  TREATMENT  OF   TOOL  STEEL
made the most of.    No form of pyrometer can be used ir this furnace save such indicators as are mentioned or p. 171.    To completely smear the point of a chisel wit! a fusible paste is the easiest way of observing the irregulaj manner in which tools are brought up 10 and beyond the hardening temperature.    To obtain anything like uniforrr heating it is necessary to turn the tool about continually and withdraw it frequently from the fire so that the hea.1 may become approximately uniform owing to the more rapid cooling in the air of the corners which have heatec more rapidly in the fire.    The open fire can be arranged for temporary purposes and manipulated in various ways to meet to some extent the more exact conditions required for delicate work.    The simplest of these ways is to pile damp smithy coal over the hearth and blow the fire till a hollow space has been burned out.    From this improvised muffle of glowing fuel very tricky hardening jobs can be done with some precision.    Small pieces of coke must be occasionally thrown into the fire, and if it needs brightening up also a few puffs of wind.    The arch is kept intact by adding fresh layers of damp coal;   it gets gradually larger of course and is then used for larger tools which have been reserved till the last.
If a supply of strongly caking coal is not available, or if only an odd job requires doing, it is easier to build the fire about a piece of wrought-iron or cast-iron piping and harden from the inside of this. The metal is a good conductor, and on that account the heat is more uniformly distributed inside it than it would be under similar circumstances inside an earthenware pipe or muffle; and though the metal piping rapidly burns through it can be replaced for next to nothing from the scrap heap. For handling small taps or drills a blind flange from the gas-fitter, a used shrapnel, or even an old iron saucepan can. be packed into the fire and filled with lead or salt in order to secure the advantage of heating a large number of tools simultaneously in a uniform manner.
Where a hearth is used only for the smithing and hardening of tools an arch may be built permanently over it, as suggested by Fig. 75. Once the arch has becomeshow that in this respect the co-operation of the user, however familiar he may be with " tempers," and the maker of the steel is highly desirable. Hossible for machining pur-            y
